h 
t 

Vi 



(54) FERROELECTRIC LIQUID CRW^AL DISPLAY ELEMENT 
(U) 2-256020 (A) (43) 16.10.1990 (19) JP l 

(21) Appl. No. 64-146883 (22) 12.6.1989 (33) JP (31) 88p325891 (32) 2fil?iq«s 
(71) TOSHIBA CORP (72) MASAHITO ISHIKAWA(3) ^.12.1988 
(51) Int. CI 5 . G02F1/133.G02F1/1335 

PURPOSE: To eliminate the local unequalness of display colors and to allow a high-wade 
display wth good visibility by adding a means for converting the po°arizat?on *aie 
of he transmuted light transmitted in the parts where the thickness of a 1 q u d I crystal 
cell vanes locally and the polarization state of the transmitted light transSd 
through the other parts to the substantially and approximately the same £jaSK 

CONSTITUTION: Incident light 102 transmits a 1st polarizing plate 3 and become u™» r 

oL^'f™ -° 3 W , he " the natUra ' Hght 102 is ™d 8 e indent to !„ pc JanW 

w v IT rly P° lar ' zed H « ht 103 becomes the elliptically polarized nght ray! 
105 105 which depend on the cell thickness of a region 501 and a region 501^espect?ve 
ly by tranwi.tt.ng the region 501 of the desired cell thickness of tne 1 qufd ^slal 
cell 5 and the region S 0i; of the cell thickness different from the desired cell hicE 
Jh*Ul^ IVe P0 anzatlon states are ™de "early the same by the means for S 
changing these polarization states, by which the unequal colors of the display colore 
are eliminated. An optical delay plate 10 is so disposed that nearly the same Zllriz? 

anain^Th 0 ' ^ t ,ight U ° and 110 on the 2nd Sari'inTplate 4 are 
attained The color differences of the regions 501. 501' of the different cell thicknesses 

th r : £ra w xx asss pass 2nd poiarizi - piate 4 ^sites 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(11) 2-256021 (A) (43) 16.10.1990 (19) JP 

SB s A 5K°co^ 67 f#, SJ^SLS& m 88p310893 < 32 ' U2im 

(51) Int. CI 5 . G02FI/133,G02F1/1335,G02F1/1347 

PURPOSE: To improve the dependency on visual sensation and to eliminate the zradatinn 
mvers.on at the ume of a black and white display and the gradationTversion in I To lor 
fh^Ih y y la ™" atln 8 a , visual "We compensating means on a liquid crysTaH splay elemln 
™*ro™™ T y ™£ nst,tutmg ^ ,i( l uid cl T stal di splay device. P y 

CONSTITUTION: The liquid crystal display cell 18 is constituted by including a liquid crystal 

SateVl5 16 TIT; ?• 1U? H ,d m 6 ', 1 ? f ° r Wsual angle comPewatL. and a pair Jpl™ g 

o S f lms it iT'of^ „t Ce if V ? a ' «^ fc «»»«*»"««» is forming perpendicularly 
„, , m ™ u - ^ ° f an or 8- S1 'ane system on the respective opposite surfaces of a aair 
of glass substrates 9, 10 and forming a liquid crystal layer 14 in which Hquid crista! molecufes 
r* n T% T? la J y °" ente t r he " 3 Uquid CTystal material is sealed bltweeTfte subiS 2 
1^,1 t 6 dlreC ". n ° f the max - main r «fr a «ive index of the liquid crista! cell 2 S 
Tifh h. 8 eC ° mPenS ! ,10n ,S ' ^ erefore ' P^idlculM to the glass substrates 9™ e coincides 
iTvt U Th°H a T dl T t10 " ( ° PtiCal aXiS) 0f cr y stal m °'^ule of di quid Trysta 

layer 14. The display characteristics good over the wide range of the visual ang es are^btd 
in this way and the state in which the gradations are inverted at th^ Hm» „f / i • ' 
prevented. The gradation inversion that ^prescribed color Syl no mTde is supp' es^ 
display ,S 6XeCUted t0 C °' 0r U<,Uid CryStaI dis **y devi - <° -ecute the graS 
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(54) LIGHT SOURCE OF DISPLAY PANEL 
(11) 2-256022 (A) (43) 16.10.1990 (19) JP 

(21) Appl. No. 64-78860 (22) 29.3 1989 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) TSUYOSHI KAMIMURA(5> 
(51) Int. CP. G02F1/133,G02F1/1333,G02F1/1335,G09F9/00 *AM1MURA(5) 
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PUI ShfnL T °f l ecrease , interference of light and to eliminate the unequal 
brightness of the panel by using a light source having a macroscopically gentle 
and continuous wavelength distribution. g 

mVJI^J T , hiS 0611 C0 J nS ! StS ° f trans P aren t electrodes 41. oriented films 
42. two sheets of upper and lower glass substrates 43. a ferroelectric liquid 
crystal 44, and upper and lower polarizing plates 45. The unequal bngh ne s 
by the unequal thickness of the cell is significant and the displa? grade fs poor 

iTnS C / S V 3 "Tf C6nt lamP ° f 3 3 waveI ength type when K ectric 
iquid crysta panel hav.ng 2^m cell thickness is formed and is installed on 
he rear surface of the panel and when this panel is observed; howevef the 
fluorescent lamp hav.ng the gentle wavelength distribution is used ,n this case 

Jen^:^.!^ way" 8 *° ^ by * e ^" al 
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